[Perfusion culture of hematopoietic cells in a stirred tank bioreactor].
To optimize the culture environment and protocol of hematopoietic cells' expansion, avoiding the fluctuation caused by medium changing in stirred culture and concentration gradient in static culture, the hematopoietic cells from cord blood (CB) were cultured in a stirred bioreactor connected with a cell retention system, which is a gravity sedimentation settler designed for hematopoietic cell. Total cells expanded 11.5 and 18.6 fold respectively in the twice perfusion stirred cultures, in which CFU-Mix was expanded 23.2 and 20.4 fold, CFU-GM 13.9 fold and 21.5 fold, BFU-E 8.0 fold and 6.9 fold, CD34+ cells 17.1 fold and 15.4 fold. After 12-day culture, it was obtained that 1082 x 10(6) total cells, 6.31 x 10(6) CFU-GM, 6.2 x 10(6) CFU-Mix and 23 x 10(6) CD34+ cells from 267 x 10(6) CB mononuclear cells (MNC) in the first culture, and 1080 x 10(6) total cells, 4.65 x 10(6) CFU-GM, 11.0 x 10(6) CFU-Mix, and 25.0 x 10(6) CD34+ cells from 180 x 10(6) CB MNC. These two cultures met to the clinical scale. Due to the optimized dissolved oxygen (DO) and stable culture environment, the rate of stem/progenitor cells to total cells in the perfusion culture was higher than that in T-flask cell-retention feeding culture. But the cell growth was inhibited in the later phase of perfusion culture, when the cell density is high. The inhibition should be attribute to the high cell density itself. The perfusion culture environment in bioreactor with optimal DO and pH controlling is more favorable for stem/progenitor cells' maintenance and expansion, and the expanded cells' number has reached a clinical scale. But the high cell density in the later phase of perfusion culture caused inhibition to mature hematopoietic cell's growth.